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A heterocyclic compound and lU use as herbicide. 
© A compound of the formula 
R. 



CO 
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Q. 

Ill 



(I) 



C00R. 



wherein Z is 




N- or <CH 2 } n , 



X 
R 

-C-NH- 



C00R. 
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DETAILED DESCRIPTION OF THE INVENTION ; 

This invention relates to a compound of tl*e formula 



COOR. 



(1) 



wherein Z is (CH n ) 



I 

N- 




wherein R^ is lower alkyl, X and Y are 
oxygen or sulfur and n is an integer 
of 3 to 6; 

R ! is hydrogen or halogen , R 2 is halogen and R 3 is hydrogen or 
c l " C 8 -alkyl which may have lower alkoxy; a herbicidal composition 
containing said compound as an effective component; a method for 
killing weeds using said compound; and processes for the production! 
of said compound. 

It is known that, among the compounds similar to the 
compound of the present invention, there are compounds having 
herbicidal activity (Japanese Patent Kokai No. 50-160429, 
51-35435, 52-83687, 53-44587 , 51-38425 , 52-83552 and 53-40785) . 

The present inventors have found, that the compound of 
the formula (1) has very high herbicidal activity. Furthermore, 
the present inventors have found that the compounds of the 
formula (1) have very low phytotoxicity against crops and, 
therefore, they become practical herbicide. 

The compound of the formula (1) exhibits excellent 
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herbicidal effect in a paddy field at a low dosage not only 
against annual weeds such as barnyard grasses and broadleaf 
weeds, but also against perennial weeds such as mizugayatsuri , 
bulrush, water chestnut, needle spikerush and arrowhead. The 
compounds, of the formula (1) also show a good herbicidal effect 
by both pre- and post-emergence treatments in an up-land , 
especially against broadleaf weeds as those of amaranth, goosefoot 
and buckwheat families at a low dosage. 

Furthermore, the compound of the formula (1) is hardly 
phytotoxic to crops such as rice, wheat, oat, corn, soybean r 
cotton and sunflower* 

The compound of the formula (1) of the present invention 
can be produced- by the processes described in (A) , (B) , (C) , (D) 
and (E) below. 



(A) 




Y 
II 

Cl-C-OR 
(5) 



4 



(4) 




XCN— ^V-Rj 
(7) COOR- 



C-O-R, 




COOR, 
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The compound of the formula (2) wherein R- 4 R , r , 

X 2 3 

R 4 , X, Y and n are as defined in formulae (3) and (4), which 
corresponds to a compound of the formula (1) wherein Z is 



(CH 2> n 



X 

S N-C-NH- 

| can be obtained as follows: 

N-COOR, 



A compound of the formula (4) (for example, N 1 ,N 2 -tri- 
methylene hydrazine, N 1 ,N 2 -hexaraethylene hydrazine) can be reacted 
with a chlorocarbonic ester derivative of the formula (5) wherein 
R 4 is lower alkyl, Y is oxygen or sulfur in an organic solvent 
such as alcohols (methanol, ethanol) and the inert solvent defined 
after, at 0 - 50°C, preferably at 10 - 20°C to produce an N X ,N 2 - 
alkylene-N^alkoxycarbonylhydrazine derivative of the formula (6) 
wherein R 4 , Y are as defined in the formula (5) , n is as defined 
in the formula (3) , and the compound of the formula (6) can be re- 
acted with a substituted phenylisocyanate or a substituted phenyl - 
thioisocyanate derivative of the formula (7) wherein R r , R^ r 3 
and X are as defined in the formula (3) preferably in an inert" 
solvent, at 0 - 100'C more preferably at 5 - 50"C for 20 min. to 3 
hrs. to produce a compound of the formula (2) . 
(B): 

The compound of the formula (3) wherein R^ i^, x, 

Y and n are as defined above, which corresponds to the compound 
of the formula (1) wherein Z is ^ ft can be 
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obtained by cyclizing the compound of the formula (2) by 
heating preferably under reflux in the presence of" a base at 60 - 
150°C preferably at 80 - 120°C for 30 rain, to 8 hrs. 
(C): 



n ^-V-x * R i 



HN-C-NH— ( C ) >R- > HN^ \ 7ZT\ O) 

HN COOR^ HN / \_/ 

\ ^11 COOR 3 



COOR. (8) O 
4 



X R 



hal(CH_) hal N-r^"\ 



1 



1-S » (CH-) I N (OVk, 

(10) % N / XW/ ^ 





II 

O COOR2 
.(11) 



The compound of the formula (11) wherein R^, R 2 , R^, 
X and n are as defined- in the formula (1) , which corresponds to 
the compound of the formula (1) wherein Z is (CR^^ 
can be produced preferably by reacting a sodium salt 

I of the compound of the formula (9) with a 

COOR 3 / 

compound of the formula (10) preferably at 120. - 150 °C in an iner* 
solvent. 

The compound of the formula (9) can be produced by 
cyclizing a compound of the formula (8) by heating, preferably 
under reflux, at 60 - 150 °C/ preferably at 80 - 120 °C in the 
presence of a base in an inert solvent. 
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The compound of the formula (8) is obtained by reacting 
an N-alkoxycarbonylhydrazine with the compound of the formula (7) , 
preferably in an inert solvent , at -10 - 100 °C, more preferably 
at -5 - 50°C. 

(D): m 




(14) 



Furthermore, the compounds of the formulae (13) and (14) 
wherein R^, R 2 , R 3 and n are as defined in the formula (3) can 
be obtained by reacting a urazol derivative of the formula (12) 
with a phosphorus polysulfide such as ? 2 S 5 under "heating in 
an organic solvent such as benzene, toluene, xylene, preferably 
at 80 - 140°C, or reacting said urazol derivative wi£h preferably 
B 2 S 3 or S ^ S 2 chloroform under reflux. 
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(E) 



(CR 2>n 



(4) 



T + XCN -(O/" 1 ^ - 
.NH \ / 

COOR, 

(7) 



< CH 2>n 



X 

*N-C-NH 




o 



(15) 



COOR. 



(CH 2 ) n 




(5) 



The former compound of the formula (2) also can be 
obtained by reacting the compound of the formula (4) with the 
compound of the formula (7) in an inert solvent preferably at 
-10 - 30*0 to produce a compound of the formula (15) wherein 
R , R , R , X and n are as defined in the formula (3) , and then 
reacting thus obtained compound with a compound of the formula 
(5) in an inert solvent at 0 - 50°C. 

The compounds of the formulae (4) and (6) which are 
starting materials of the compound of the formula (1) can be 
obtained by the known method (Japanese Patent Kokai No. 51-65757). 

The compound of the formula (7) can be obtained by 
reacting a substituted aniline derivative of the formula (16) 
wherein R 1# R 2 , "B^ are as defined in the formula (3) with 
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phosgene or thiophosgene of the formula (17) or CICOOCClj. 

y 

x=c^ 

y 



. R x (17) R 




(18) 

The above reaction can be conducted in the absence of 
a solvent, but preferably it is conducted in an inert solvent, 
generally at -20°C - boiling point of the solvent, preferably 
at 0°C - 120°C. * 

The reaction is conducted preferably under atmospheric 
pressure, but- it can be conducted under* pressure or reduced 
pressure. 

As examples of the bases used in the present invention, 
there can be mentioned alkali metal salts such as sodium hydroxide 
or potassium hydroxide; alkaline earth metal salts such as 
calcium hydroxide or magnesium hydroxide and barium hydroxide; 
alcoholates of alkali metal such as sodium alcoholates or 
potassium alcoholates; trialkylamines; pyridine; picoline, 
and usually the bases can be used in catalytic amount. 

As examples of the inert solvents, there can be mentioned 
aromatic hydrocarbons such as benzene, toluene, xylenes, chloro- 
ben2enes; aliphatic hydrocarbons such as n-hexane, n-heptane or 
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petroleum ether; ali cyclic hydrocarbon such as cyclohexane; halo- 
genated hydrocarbons such as chloroform, carbontetxachloride or 
perchloroethylene; ketones such as acetone or me-bhylethy Iketone ; 
ethers such as ethylether, tetrahydrof uran or dioxane; alcohols 
such as methanol or ethanol; esters such as ethylacetate or 
butylacetate; amides such as N, N- dime thy If onn amide or N 7 N- 
diethy If ormamide ; or water- 
In the formula (1) , as examples of halogens there can 
be mentioned chloro, bromo or fluoro. As examples of lower 
alkoxys there can be mentioned methoxy or ethoxy. 

As examples of - Cg-alkyls , there can be mentioned 
methyl, ethyl, n-propyl, iso-propyl, n-butyl, s-butyl, iso-butyl, 
tert-butyl, n-pentyl, n-hexy 1 , n-heptyl, n-octyl , 2-ethylhexyl 
or 1, 3-dimentylbutyl. 

In the formula (4) , as examples of lower aUcyls of 
R A , there 'can be mentioned - C 4 alky Is such as methyl, ethyl, 
n-propyl, iso-propyl, n-butyl or sec-butyl. 

As preferable compounds in the present -invention, 

there can be mentioned those of the formula (1) wherein (a) Z is 
X _ 

( CT ) j u- (n is 3 or 4, X and Y are oxygen or sulfur) , 
il 

is chloro or fluoro, is chloro or."bro"mo,.*R 3 xsC^C^-TalkyljCbJZi 

X • 

(CH-,) 1 (n is 3 or 4, R 4 is C 2 - C 4 -alkyl and X and Y 

^CQOR. - • 

4~- 
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are oxygen or sulfur) , R ± is chloro or fluoro, R 2 is chloro or 
brorao ana R 3 is C 2 - C 4 -alkyl. 

As most preferable compounds in the present invention, 
there can be mentioned 



0 0 




The present invention will be illustrated in the 
following examples. 

Synthesis example 1: X 

1 , 2-trimethylene-4- (2-f luoro-4-chloro-5-ethoxycarbonyl- 
phenyDurazol (Compound No.l). 

1-44 g (0.01 mol) of 1 , 2-trimethylenehydxazine-l- 
carboxylic acid ethylester were dissolved in 30 ml "of toluene and 
2.3 g (0.01 mol) of 2-fluoro-4-chloro-5-ethoxycarbonylphenyl- 
isocyanate were" added to the solution, and after the mixture 
were stirred for 1 hr. at room temperature, 2 ml of N,N-dimethyl- 
formaraide and 0.3 g of sodium hydroxide were added thereto and 
the whole was stirred for 15 min. at 100 - 110°C. After cooling, 
the reaction mixture was washed with. water, dried over anhydrous 
Na 2 S °4 concentrated to obtain crystals, upon recrystalliza- 
tion from ethanol, 1.21 g of pale, brown crystals were obtained. 
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Yield: 37.2%, M.p. : 156 - 158°C. 

Elementary analysis: C^H^gFClN^O^ 
calculated: C: 49.20, H: 3.83, N: 12.29 

found: C: 49.50, H: 3.88, N: 12.32 

Synthesis example 2: 

1 , 2-tetraraethylene— 4— (2-f luoro-4-bromo-5-isopropoxy— 
carbonylphenyDurazol (Compound No. 13) . 

1.6 g (0.01 mol) of 1 , 2-tetramethylenehydrazine-l- 
carboxylic acid ethylester were dissolved in 30 ml of toluene 
and 3 g (0.01 mol) of 2-f luoro-4-bromo-5-isopropoxycarboriyl- 
phenylisocyanate were added to the solution , and after the mixture 
was stirred for 1 hr. at room temperature, 2 ml of N,N- 
dimethylformamide and 0.3 g of sodium hydroxide* were added 
thereto and the whole was heated at 80°C for 30 min. After 
cooling, the reaction mixture was washed with water, dried 
over anhydrous Na 2 S0 4 and concentrated to obtain crystals. 
Upon recryst alii zation from toluene, 27*1 g of white crystals 
were obtained- Yield: 65%, M.P. : 161 --i62°C. 
Elementary . analysis : c i6 H 17 FBrN 3°4 
Calculated: . C: 46.39, H: 4.13, N: 10.14 

Found: C: 46.68, H: 4.14, N: 10.30 

Synthesis example 3z 

l,2-tetramethylene-4— (4-chloro-3-methoxycarbonylphenyl) - 
thiourazol (Compound No. 14). 

1.6 g (0.1 mol) of 1,2-tetramethylenehydrazine-l- 
carboxylic acid ethylester were dissolved in 40 ml of xylene and 
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when 2.2 g (0.01 mol) of 4-chloro-3-methoxycarbonylphenyliso- 
thiocyanate were added to the solution, white crystals were 
precipitated. After precipitating, the mixture was stirred 
at room temperature for 1 hr. , 200 mg of hydrous Na-SO. were 
added thereto and the whole was heated under reflux for 3 hrs. 
After cooling, the reaction mixture was washed with water, 
dried over anhydrous Na 2 S0 4 and concentrated to obtain crystals. 
Upon recrystallization from the mixture of n-hexane and toluene, 
2.2 g of pale yellow crystals were obtained. 
Yield: 64%, M.P. : 126 - 128°C 
Elementary analysis: c i4 H i4 C1N 3°3 S 
Calculated: C: 49.48, H: 4.15, N: 12.36 
Found: C: 49.41, H: 4.19, N: 12.08 

Synthesis example 4: 

1, 2-tetramethylene-4- (4-chloro-3-isopropoxycarbonyl- 
phenyl)dithiourazol (Compound No. 19) 

3.6.g of (0.01 mol) l,2-tetramethylene-4- (4-chloro-3- 
isopropoxycarbonylphenyDthiourazol and. 2. 2 g (0.01 mol) of 
diphosphorus pentasulfide were added to 60 ml of xylene and heated 
under stirring, at 100 -.110°C for 9 hrs. 

After cooling, the produced precipitates were removed 
by filtration and the fi Iterate was washed with water, dried 
over anhydrous Na 2 S0 4 and then the oil was obtained by concen- 
tration. Thus obtained oil was purified by the column 
chromatography (silica gel) to obtain 1.75 g of yellow crystals. 
Yield: 40%, M.p.:'161 - 163°C. 
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Elementary analysis: c i6 H i8 C1N 3°2 S 2 
Calculated: C: 50.05, H: 4-72, N: 10.94 
Found: C: 50.21, H: 4.77, N: 10.69 

Synthesis example 5: 

l,2-tetramethylene-4- (2-f luoro-4-chloro-5-sec- 

butoxycarbonylphenyl) thiourazol (Compound No. 26) . 

8.3 g (0.0175 mol) of* 1,2-tetramethylene-l-carbo-iso- 
butoxy-2-{fluoro-4-chloro-5-sec-butoxycarbonyl phenylthiocarbamoyl) - 
hydrazine were dissolved in 100 ml of toluene, 3 ml of N,N- 
dimethylformamide and 0.5 g of sodium hydroxide were added to 
the solution and the mixture was heated at 100 - 110 °C for 
"30 min. After cooling, the reaction mixture was washed with 
water, dried over anhydrous Na 2 S0 4 * and concentrated to obtain 
crystals. Upon recrystallization from the mixture of n-hexane 
and toluene, 5 g of white crystals were obtained. Yield: 71.4%, 
M.p, : 131.5 - 132. 5°C. 

Elementary analysis: C 17 H ig FClN 3 0 3 S 

Calculated: C: 51.06, H: 4.78, N: 10.50 

Found: C: 51.29, H: 4.82, N: 10.45 

Synthesis example 6: 

1 , 2-pentamethylene-4- (2-f luoro-4-chloro-5-isoprdpoxy- 

carbonylphenyl)urazol (Compound No. 30) - 

2.9 g (0.0067 mol) of 1,2-pentamethylene-l-carboethoxy- 

2- (2-f luoro-4-chloro-5-isopropoxycarbonylphenylcarbaraoyl) hydrazine 

were dissolved in 70 ml of toluene, 2 ml of N,N-dimethylform- 

amide and 0.3 g of sodium hydroxide were added to the solution 
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and the mixture was heated under reflux for 30 min. After cooling 
the reaction mixture was washed with water, dried over anhydrous 
Na2S0^ and concentrated to obtain crystals. Upon recrystalliza- 
tion from the mixture of n-hexane and toluene, 2.5 g of white 
crystals were obtained. Yield: 97.2%., M.p.: # 105.5 - 106°C. 
Elementary analysis: c i7 H i9 FclN 3°4 

Calculated: C: 53.20, E: 4.98, N: 10.94 

Found: C: 53.43, H: 4.95, N: 11.18 

Synthesis example 7: 

1 , 2-pentamethy lene-4- ( 4-bromo-3-isopropoxycarbonyl- 
phenyl) thiourazol (Compound No. 33). 

1.5 g (0.087 mol) of 1,2-pentamethylenehydrazine-l- 
carboxylic acid ethylester were dissolved into 40 ml of xylene, 
2.6 g (0.0087 mol) of 4-bromo-3-isopropoxycarbonylphenyl- 
isothiocyanate were added to the solution and the mixture was 
stirred for 1 hr. , 300 mg of anhydrous Na 2 S0 4 were added to the 
mixture and then the whole was heated under reflux for 12 hrs. 
After cooling, the reaction mixture was .washed with water, 
dried over anhydrous Na 2 S0 4 and concentrated to obtain the oil. 
Thus obtained oil was purified by the column chromatography 
(cilica gel) to obtain 1.5 g of yellow oil. Yield: 40.2%, 
reflectance: n^ 5 1.5959 
Elementary analysis: Cj^H^Br^C^S 
Calculated: C: 47.89, H: 4.72, N: 9.85 

Found: C: 48.15, H: 4.69, N: 9.92 

The following compounds were obtained by the above 
processes.* 
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Table 1 




Com- 
pound 
No. 


n 


X 


Y 


*1 


*2 


R 3 


M.p4°C) or 
refractive 
index 


Appearance 


1 


3 


o 


o 


F 


CI 


2 5 


156-158 


pale brown crystal 


2 


3 


o 


s 


F 


CI 


C-H- 
2 5 


amorphous 


n 


3 


3 


0 


s 


CI 


CI 


2 5 


132-134 


pale yellow 
crystal 


4 


3 


o. 


s 


H 


CI 


C 3 H 7 (i) 


169-171 


M 


5 


3 


o 


s 


F 


CI 


C-H-(i) 
3 7 


178-180 


pale brown crystal 


6 


3 


0 


s 


H 


Br 


C A H Q (sec) 


111-113 


pale yellow 
crystal 


7 


4 


0 


o 


F 


CI 


3 


131-133 


white crystal 


8 


4 


o 


o 


F 


CI 


C 2 H 5 


121-123 




9 


4 


0 


o 


H 


CI 


C 3 H ? (i) 


100-100.5 




10 


4 


o 


o 


H 


Br 


C 3 H 7 (i) 


128.5-130 




11 


4 


o 


o 


CI 


CI 


C 3 H 7 (i) 


140-142 




12 


4 


0 


o 


F 


CI 


C 3 H ? (i) 


147-148 




13 


4 


o 


o 


F 


Br 


C 3 H 7 (i) 


161-162 




14 


4 


0 


s 


H 


CI 


CH 3 


•126-128 


pale yellow 
crystal 


: 15 


4 


o 


s 


H 


Br 


C 2 fi 5 


105-107 


yellow crystal 
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Com- 
pound 
No. 


n 


X 


y 


R. 

1 


2 


R« 
"3 


M.p.(°C) or 

reiractive 
index 


• 

Appearance 


16 


4 


0 


s 


H 


CI 


C 2 H 5 


104-106 


pale brown crystal 


17 


4. 


o 


s 


H 


CI 


C 3 H 7 (n) 


72-74 


yellow crystal 


18 


4 


0 


s 


H 


CI 


C 3 H 7 (i) 


120-127 


pale yellow crystal 


19 


4 


s 


s 


H 


CI 


C 3 H 7 (i) 


161-163 


yellow crystal 


20 


4 


o 


s 


H 


Br 


C 3 H 7 (i) 


133.5-135.5 


white crystal 


21 


4 


0 


s 


CI 


CI 




134-135.5 


■ 


22 


4 


o 


s 


F 


CI 


CH 3 


188-190 


■ 


23 


4 


o 


s 


F 


CI 


C 2 H S 


130-132 


pale yellow crystal 


24 


4 


0 


s 


F 


CI 


C 3 H 7 (i) 


132-133.5 


white crystal 


25 


4 


0 


s 


F 


Br 


C 3 H 7 (i) - 


147-148.5 


pale brown crystal 


26 


4 


o 


s 


F 


CI 


C 4 H g (sec) 


131.5-132.5 


white crystal j 


27 


4 


0 


s 


H 


CI 


C 4 H 9 (sec) 


88-90 


pale brown crystal I 


28 


4 


0 


s 


H 


Br 


C 4 H g (sec) 


88-90 


pale yellow crystal I 


29 


5 


0 


o 


H 


Br 


C 3 H ? (i) 


111-112 


white crystal 


30 


5 


0 


o 


F 


CI 


C 3 H 7 (i) 


105.5-106 


M 1 

* * 1 


31 


5 


o 


s 


H 


CI 


CH 3 


155-158 


pale yellow crystal j 


32 


5 


0 


s 


H 


CI 


C 3 H ? (i) 


n25 1 . 5762 


yellow oil J 


33 


5 


o 


s 


H 


Br 


C 3 H ? (i) 


n^l.5959 


m 1 


34 


5 


o 


s 


F 


CI 


C 3 H 7 (i) 


142-143.5 


tfhite crystal 


35 


5 


o 


s 


F 


Br. 


C 3 H ? (i) 


171-173 


Drown crystal • 1 


36 


4 


o 


s 


F 


CI 




Us 25 

3 n^l.5620 


pale yellow oil j 


37 


4 


o • 


s 


F 


CI 


CH 2 CH 2 OCH : 


83-85 \ 


*hite crystal J 


38 


4 


o 


s 


F 


CI 


^"cHpCH?'^ 3 n* 5 !^! 


pale yellow oil j 
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Synthesis example 8: 

1 , 2-trimethylene-l-ethoxycarbonyl-2- (2-f luoro-4-chloro-5- 
ethoxycarbonylphenylcarbamoyl) hydrazine (Compound No. 40). 

2.46 g (0.017 mol) of 1,2-trimethylenehydrazine were 
dissolved, in 30 ml of toluene and 4.14 g (0.pl7 mol) of 2-fluoro-4- 
chloro-5-ethoxycarbonylphenylisocyanate were added to the .solution 
and the whole was stirred at room temperature for 1 hr. The 
reaction mixture was washed with water, dried over anhydrous i 
Na 2 S0 4 and concentrated to obtain the crystal. The crystals were 
purified by column chromatography (silica gel, developing solvent : 
hexane : ethylacetate) to produce 4.29 g of white crystals, 
Yield; 65%, M.p. : 82-83°C. 
Elementary analysis: c i6 H ig FC1N 3 0 5 
Calculated: 0:49.55, H: 4.93, N: 10.83 

Found: C:49.75, H: 4.94, N: 10.91 

Even if 1,2-trimethylenehydrazine-r-carboxylic acid hydrochloride 
was used instead of 1,2-trimethylenehydrazine-l-carboxylic acid, 
the above compound (Compound No. 40) was. obtained by using 
trie thy lamine . 
Synthesis example 9 : 

1 , 2-trimethylene-l-carboethoxy-2- ( 4-bromo-3-sec-butoxy- 
carbonylphenylthiocarbamoyl) hydrazine (Compound No. 45). 

1.44 g (0.01 mol) of 1 , 2-trimethylenehydrazine-l- 
carboxylic acid ethylester were dissolved in 30 ml of benzene and 
3.1 g (0.01 mol) of 4-bromo-3-sec-butoxycarbonylphenyl- 
isothiocyanate wejre added to the solution and the mixture was 
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stirred for 1 hr. at room temperature. The reaction mixture was 

concentrated to obtain the crystals. Upon recrystallization from 

the mixture of hexane and toluene, 3.9 g of white crystals were 

obtained. Yield: 85%, M.p. : 119 - 120. 5°C. 

Elementary analysis: C^gH^BrN^O^S 

Calculated: C: 47.16, H: 5.27, N: 9.16 

Found: . C: 47.08, H: 5.53, N: 9.26 • 

The following compounds were obtained by the above 
processes. 
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Table 2 



Com- 
pound 
No. 


n 


X 


R l 


*2 


• 

R 3 


R 4 


M.pX°C) or 

refractive 
index 


Appearance 


39 


3 


o 


F 


CI 


CH 3 


C 2?5 


103-105 


white crystal 


40 


3 


o 


F 


CI 


C 2 H 5 


M 


82-83' 


n 


41 


3- 


o 


F 


CI 


C 3 H 7 (i) 


t» 


102-105 


K 


42 


3 


s 


H 


CI 


CH 3 


a 


127-128 


pale yellow 
crystal 


43 


3 


s 


H 


CI 


C 3 H 7 (i) 


ii 


108-109 




44 


3 


s 


F 


CI 


C 3 H 7 (i) 


n 


87-88.5 


pale Jar own 
crvstal 


45 


3 


s 


B 


Br 


C.H Q (sec) 


fr 


119-120.5 


white crystal 


46 


3 


s 


CI 


CI 


C 2 H 5 


H 


102-104 


n 


47 


3 


s 


F 


CI 


C 2 H 5 


tf 


97-98.5 


pale fcrown 


48 


4 


o 


H 


CI 


C,H- (i) 


It 


119-122 


n 


49 


4 


o 


F 


CI 


CH- 
3 


H 


126.5-127 


white crystal 


50 


4 


o 


F 


CI 


2 5 


n 


87-88 


rt 


51 


4 


o 


F 


CI 


C-H-(i) 


n 


n? 5 1.52 49 

u 


yellow oil 


52 


4 


o 


H 


Br 


C,H^(i) 

3 7 


« 


125-126 


white crystal 


53 


4 


0 


CI 


CI 


C 3 H 7 (i) 




69-71 


n 


54 


4 


o 


F 


Br 


C,H 7 (i) 


a 


74-75 


«r 


55 


4 


o 


F 


CI 


C 3 H 7 (i) 


C 4 H 9 (i 


.) n£ b 1.5163 


pale yellow oil 


56 


4 


o 


F 


Br 


C 3 H ? (X) 


11 


n£* 1.5216 




57 


4 


s 


H 


CI 


CH 3 


CH 3 


181.5-183.5 


paie yellow 
crystal 


58 


4 


s 


H 


CI 


CH 3 


C 2 H 5 


144-146 


white crystal 


59 


4 


s 


H 


CI 


CH 3 


C 4 H g (i) 108-109.5 


pale yellow 
crystal 


60. 


4 


s 


H 


CI 


C 2 H 5 


C 2 H 5 | 141 "1 4 3 


pale brown 
crystal 
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Com- 
pound 
No. 


n 


X 


R l 


R 2 


R 3 


R 4 


M.pi°C) 
refractive 

1 fi O V 


Appearance 


61 


4 


s 


CI 


CI 


CnHc 


C 0 Hc 
2 5 


88-90 


w "*ue ciystoi 


62 


4 . 


s 


p 


CI 


n 


M 


129-130 5 


* 


53 


4 


s 


H 


CI 


C 3 H 7 (i) 


CH- 
3 


100-102 


pale Drown 
crystal 


64 


4 


s 


F 


Br 


CoHnfi) 


CH- 
•3 


amorphous 


aarjc ye x xow 


65 


4 


s 


H 


CI 


C-aHnfn) 


2 5 


132-134 


paxe brown 
crystal 


66 


4 


s 


H 


CI 


CoH^(i) 


M 


124-126 


paxe yellow 
crystal 


67 


4 


s 


H 


Br 


7 


ft 


X^X Xa J 




68 


4 


s 


F 


Br 


C-aH-7 (i) 


ft 


n ZD l 5514 


orown oil 


69 


4 


s 


H 


CI 


CoH-» f il 
3 7 * * 


C H fil 
49 ^- L ' 


123-154 


white crystal j 


70 


4 


s 


"H 


Br 


■3 7 


M 


124—1 9G 

X^ts XAO 


paxe yellow 
crystal | 


71 

/ X 


4 


s 


F 


Br 


C^H« (i) 


n 


n^l 5491 

I1q X « *3 *4Z X 


brown oil J 


72 


4 


s 


F 


CI 


n 


M 


n£ b 1.544 8 


JftSXXOW Ox X 1 


73 


4 


s 


H 


Br 


C^Hr, (set 
49 


"*3 


80—82 


"flite crystal 1 


7*4 


4 


s 


H 


CI 


n 


2 5 


101-103 


■ i 


75 


4 


s 


H 


Br 


tt - 


n 


100-101.5 " 


yale cellos? — ■ 

crystal J 


76 


4 


s 


F 


CI 


it 


4 9 v ' 


n£ b 1.5450 


xr^-xts L/iUWIi Oil I 


77 


5 


0 


F 


CI 


2 5 


2 5 


81-83 


pale brown — ■ 1 

crystal | 


78 


5 


0 


H 


Br 


C^H-,(i) 
3 7 


a 


119-122 




79 


5 


0 


CI 


CI 


n 


M 


6 8-71 


■ 1 


Oft 


c 






v^»X 


M 


■ 


oU— ox 


■ 1 


81 


5 


s 


F 


Cl 


C 2 H 5 


M 


amorphous 


pale brown 1 


82 


5 


s 


U 


Cl 


C 3 H 7 (i) 


91 


121-122.5 


white crystal 


83 


5 


s 


H 


Br 


n 


M 


114.5-116 
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Com- 
pound 
No. 


n 


X 


*1 


*2 


R 3 


R 4 


M.p. ( e C) 

refractive 
index 


Appearance 


I Q A 
I o4 


c 


s 




CI 


C^H-7 (i) 
3 7 




108.5-110.5 


white crystal 




c 

D * 


e 


X. 


el 


M 


M 


amorphous 


pale yellow . 


I 86 


5 


s 


F 


Br 


tt 


■ 


99-101 


pale brown 
crystal 


87 


4 




r 




fHCH CHCH 

£ 2 S 3 




25 

n D 1-5480 


pale yellow 
oil 


I 88 


4 


s 


F 


CI 


CH 2 CH 2 OCH 3 


n 


n£ 5 l-5547 


«t 


89 


4 


s 


F 


CI 


CH 2 CH(CH2)3CH3 


C 2 H 5 


n£ 5 1.5370 


R 


-90" ~ 


-4~ 


~s 


F 


CI 


C 3 H 7 (i) 




n^ 5 1.5500 


n 



The compound of the formula (7) and the compound of 
the formula (2) were obtained as follows. 

1. Synthesis of 4-chloro-2-f luoro-5-isopropoxycarbonylphenyl- 
isocyanate: 

5.4 ml (0.045 mol) of trichloromethylchloroformate 
were added to 30 ml of ethylacetate and the solution was cooled 

to 0°C. . 

Then the mixture of 13.9 g (0.06 mol) of 4-chloro-2- 
fluoro-5-isopropoxycarbonylaniline and 25 ml of ethylacetate were 
added dropwise to the above solution over the period of 15 min. 
and the whole was stirred for 1 hi. at 0 - 10°C, thereafter heated 
under reflux for 2 hrs. After concentrating the reaction mixture, 
15.45 g of white crystals were obtained. Yield: 99. 9% , M.p. : 41 - 
43°C. 
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2. Synthesis of 2 ,4-dichloro-5-ethoxycarbonylphenylisothiocyanate 

2.34 g (0.1 mol) of 2 , 4-dichloro-5-ethoxycarbdnylaniline 
were dissolved in 80 ml of chloroform and after the solution was 
cooled to. below 10°C, 14.9 g (0.13 mol) of thiophosgene were 
added to the solution dropwise and after stirred for 2 hrs. at 
room temperature, the -whole was heated under, reflux for 3 hrs., 
followed by concentration to obtain 27 g of pale brown crystals. 
Yield: 97.7%, M.p.: 45 - 46°C. 

The herbicidal composition of the present invention 
can be used either alone or in the form of a formulation according 
to the pu rpose of its use. To promote or secure the effect; I 
it is mixed with adjuvants to make formulations such as dust, 
micro granule, granule, wettable powder, flowable suspension 
concentrates and emulsion by means of usual procedures. These I 
formulations -are used, at the time "of practical application, J 
in the form as they are or diluted with water to desired con- I 
centration. I 

Those adjuvants mentioned above include carriers I 
(diluents), extending agents, emulsifiers, wetting agents, I 
dispersing agents, fixing agents and disintegrators. 1 

As liquid carriers there can be used water, aromatic I 
hydrocarbons .such as toluene and xylene, alcohols such as I 
methanol, butanol and glycol, ketones such as acetone, amides 
such as dimethy If ormamide , sulfoxides such as dime thy Isulf oxide, I 
methylnaphthalene , cyclohexane, animal and vegetable oils, I 
fatty acids and their esters, etc. As solid carriers are used 
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clay, kaolin, talc, diatomaceous earth, silica, calcium 
carbonate, montmorillonite , bentonite, feldspar, quartz, alumina , 
sawdust, etc. 

As emulsifiers or dispersing agents surfactants are 
generally used. They include anionic, cationic, nonionic and 
amphoteric surfactants such as sodium salts of sulfated higher 
alcohol, steariltrimethylammonium chloride, polyoxyethyleneaUcyl- 
phenylether and lauryl betaine. Wetting agents include sodium 
alkylhaphthslene sulfonate and ammonium polyoxyethylenealkyl- 
phenylether sulfate, fixing agents include polyvinyl alcohol, 
polyvinyl acetate and CMC, and disintegrators .include sodium 
lignin- sulfonate. 

Any type of said formulations can not only used alone, 
but also may be mixed with fungicides, insecticides, plant 
growth regulators, acaricides, soil modifying agents or nematocide 
and further can be used in combination with fertilizers or 
other herbicides. 

The content of a compound (active ingredient) # of the 
present invention in the formulations varies with types of 
formulation, methods of application and other conditions, but 
generally it is 0.5 to 95 weight %, preferably 2 to 50 weight %, 
while the content of adjuvants is 5 to 99.5 weight %, preferably 
50 to 98 weight %, though sometimes the compound can be used 
alone. 

To be more precise, a preferable range of the content 
is shown as under. 
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Compound 
(weight %) 

Dust 0.5 - 10 

Emulsion 20 - 80 

Wettable powder 20 - 80 

Granule and micro granule 0.5 - 20 

Flowable suspension 20 - 80 
concentrate 



Adjuvant* 
(weight %) 



90 
20 
20 
80 
20 



99.5 

80 

80 

99.5 
80 



The formulations of the present invention can be directly 
applied to weeds or locus thereof. 

A quantity to use of the formulations is different with 
kinds of the active ingredient and places of application, but 
generally it is within the range of 1 to 100 g, preferably 3 
to 75 g f of the compound per are. 

Detailed explanation will be "made below on examples of 
formulations of the present invention and there the word "part" 
means part by weight. 
Formulation Example 1 : Emulsion 

35 parts of a mixture (1 : 1) of xylene and methyl- 
naphthalene are added to 50 parts of Compound No. 2 to dissolve 
and the solution is further mixed with 15 parts of a mixture 
(8 : 2) of polyoxyethylenealkylphenylether and calcium 
alkylbenzenesulfonate to obtain an emulsion. It is diluted 
with water to use in a concentration of 0.01 to 1 %. 
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Formulation Example 2 z Dust 

5 parts of Compound No. 24 are mixed with 95 parts 
of clay and pulverized to obtain a dust. It is directly used 
for dusting. 

Formulation Example 3 i Wettable powder 

50 parts of Compound No. 25 are mixed with 10 parts 
of diatomaceous earth and 32 parts of kaolin and further uni- 
formly blended with 8 parts of a mixture of sodium laurylsulf ate 
and sodium 2,2'— dinaphthylmethanesulfonate , and. finely pulverized 
to obtain a wettable powder. It is used in the form of a 
suspension by diluting to a concentration of 0.06 to 1 %. 
Formulation Example 4 z Granule 

5 parts of a fine dust of Compound No. 24 are extended 
for coating on 9 4.5 parts of grains (16 to 32 mesh) of silica 
to obtain a granule, by using a methanol solution of 0.5 parts 
of polyvinyl polyacetate as the binding agent in a proper mixer. 
The granule is scattered directly in up-land field and a paddy 
field. 

Formulation Example 5 : Flowable suspension concentrates 

40 parts of a fine powder of Compound 24 , 10 parts of 
ethyleneglycolmonobutylether, 10 parts of a surfactant (mixture 
of trioxyalkylether, poly oxye thy lenenonylphenylether and sodium 
alkylarylsulfonate) , 3 parts of colloidal aluminium silicate 
hydrate and 22 parts of water are uniformly mixed and further 
blended under stirring in a homomixer for 20 minutes to obtain 
a flowable. It is diluted with water for use in a concentration 
of 0.02 to 1 %* 

The excellent herbicidal activity of a compound of the 
Dresent invention will be illustrated in the following test examples . 
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Each test was carried out on 2-replication system and 
the test results are given in the average value. 
Test Example 1 : Pre-emergence treatment in flooded condition 

A fixed amount of paddy field soil was filled in each 
Wagner pot sized 1/5,000 are to provide a condition similar 
to a paddy field and there was - sown a fixed amount of seeds of 
barnyard grass, monochoria, toothcup, false pimpernal, water 
wort and umbrella plant. 

In addition tubers of arrowhead were buried 1 on under 
the surface of soil at the rate of 3 pieces per pot and the 
pot -was flooded with water 3 cm deep- Then the pot was applied 
with a diluted solution of the compound of the present invention 
at a rate of 6.25 to 25 g of the compound of the present invention 
per are. 

Thirty days after the treatment the herbicidal activity 
was observed. The test results were classified on the following 
basis as, shown in Table 3. 
Herbicidal 'activity index: 

5 Complete weeding 

4 up to 80% " 

3 m 60% " 

2 - 40% 

1 " 20% 

0 no effect 
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Table 3 



Test Example 1 : Pre-emergence treatment under 

flooded condition 



Com- 


Dosage 




Herbicidal activity 














pound 












No. 






Broadleaf 


Umbrella- 


Arrow-head 






W X. Q. m3 9 


(1) 


sedcre f2) 




25 


5 


5 


5 


5 


1 


12 5 


5 


5 


5 


5 




6 25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


2 * 




5 


5 


5 


5 


- 


6 25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


4 


12.5 


5 


5 


5 


5 




6,25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


6 


12. 5 


5 


5 


5 


5 




6. 25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


12 


12*5 


5 


5 


5 


5 




6.25 


5- 


5 


5 


5 




25 


5 


5 


5 


5 


18 


12.5 


5 


5 


5 


5 




6-25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


23 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 ■ 


5 




25 


5 


5 


5 


5 


24 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


26 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


28 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 
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Com- 


Dosage 




Herbicidal activity 


f 


pound 












IHKJ . 


. g/a 


Barnyard grass 


fBroadleai 

P v x J 


''Umbrella-sedge 
(2) 


: Arrow-head 




25 


5 


5 


c 


5 


30 


,12.5 . 


5 


5 


c 

D 


5 




6.25 


5 


5 


5 


5 




25 


5 


c: 


c 


5 


35 


12.5 


5 


c 
D 


c 
D 


5 




o . 25 


5 


5 


5 


5 




25 


5 


5 


c 


4 


40 


12.5 


4 


5 


D 


3 




O • ZD 




5 


5 


2 




25 


5 j 


D 


1 r 


3 


41 


12.5 


5 ! 


c: 


1 c 

1 D 


2.5 




C nc 
D . ZZ) 


3 ; 


5 


■ 


2 




25 


5 ; 


c: 


5 


— i 

5 


42 


12.5 


^ i 


D 


5 


5 






4.5 ; 

i 


5 


5 


5 




' 25 • 


5 j 


c 
D 


5 


5 j 


43 


12.5 


5 | 


c 


5 


5 




b . ZD 


5 S 


5 


5 


5 




25 


5 j 






5 


44 


12.5 


5' 1 






5 






c i 

D 1 
1 


5 


5 


• 5 




25 


! 

5 ! 




c 
D 


5 


45 


12.5 • 


| I 




D 


5 


4 


b . 25 


D l 

i 


5 • 


5 


5 




25 




5 


5 


5 


47 






5 


5 


5 




6.25 


5 ! 

i 


5 


5 


5 




25 


5 I 


5 


5 


4 


48 


12.5 


• " 5 


5 


5 


3 




• 6.25 


2 ; 


5 

1 


5 


2 




25 


5 


5 


5 


5 


50 


12.5 


5 


5 


5 


5 




6.25 j 


5 


5 


5 


' 5 
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Com- 
pound 
No. 


Dosage 


Herbicidal activity 


g/a 


Barnyard grass 


Broadleaf 
(1) 


! Umbrella- sedge 
(2) 


Arrow-head 


51 


25 

12.5 
6.25 


5 
5 
5 


5 

5 * 
5 


5 
5 
5 


5 
5 
5 


52 


25 

12.5 
6.25 


5 
3 
2 


5 
5 
5 


5 
5 
5 


5 
3 
2 


54 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


56 


25 

12.5 
6.25 


c; 
_> 

5 

3 


5 
5 
5 


5 
5 
5 


5 

. 4 
3 


57 


25 

12.5 
6.25 


«i 
•j 

5 

5 


5 
5 
5 


5 
5 
5 


5 - 
5 

5 • 


59 


25 

12.5 
6.25 - 


5 

—J 

5 
3 


5 
5 
5 


5. 

5 

5 


5 
5 
5 


60 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


61 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


62 


25 

12.5 
6.25 


5 

5 . . 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


63 


25 

12.5 
6.25 


5 • 

5 

5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


64 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 



- 28 - 



01 04484.. 



Com- 
pound 
No. 


Dosage 


Herbicidal 


activity 




g/a 


Barnyard grass 


Broadleaf 
(1) 


Umbrella-sedge 


Arrow-head 


66 


25 

12.. 5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


68 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


71 


25 

12.5 
6.25 


' 5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


72 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


74 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 

" • 5 
. 5 


5 
5 
5 


75 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


76 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


81 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


82 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 

5 • 


5 
5 
5 


83 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


85 


1 25 
= 12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 

1 
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Com- 
pound 
No. 


Dosage 
g/a 


Herbicid 


lal activity 




Barnyard grass 


Broadleaf 


Umbrella-sedge 


Arrow-head 


i 

86 


25 

12.5 
6.25 


5 
5 

D 


5 

5 
5 


5 
5 
5 


5 . 
5 ' 
5 


} 88 


25 

12.5 
6.25 


5 
5 
5 


5 
5 

.5 


5 
5 
5 


5 
5 
5 


J Con- 
J trol 
A 


25 

jl2.5 


3 
1 


4 

2 . 

i 

: 


3 
0 


j 

0 
0 



Remarks (1) Broadleaf: mixture of barnyard grass, toothcup, 

false pimpernel, water wort 

(2) Dmbrella-sedge: Umbrella plant 

CI 



Control A 



CI 




O 




NO. 



CI 



.Test Example 2: Post-emergence treatment in flooded condition 
A fixed amount of paddy field soil was filled in each 
Wagner pot sized 1/5,000 are to provide a condition similar to 
a paddy field and there was sown a fixed amount of seeds of 
barnyard grass, moriochoria, toothcup, false pimpernel, water 

wort and umbrella plant. 

in addition tubers of arrowhead were buried 1 cm under 
the surface of soil at the rate of 3 pieces per pot, three 2.5- 
leaf stage rice seedlings (variety : Nihonbare) were transplanted 
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from a nursery, the pot was flooded with water 3 cm* deep and then 
placed in a greenhouse. 

When the weeds grew to reach 2 to 3-leaf stage, a 
diluted solution of the compound of the present invention , 
was applied to the flood at a rate of 6.25, 12. 5 , 50 g of the 
compound of the present invention per are. 

After 30 days from the treatment with the diluted 
solution , the phytotoxicity against paddy rice and the herbicidal 
activity were observed and obtained the results as shown in 
Table 4. The classification basis of the herbicidal activity 
is the same with Test Example 1, and that of the phytotoxicity 
is as follows: 

- no damage 

+ slight damage 

++ some damage 

+++ moderate damage 

++++ heavy damage 

x complete death 
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Table 4 



Test Example 2 : Post-emergence treatment under flooded condition 



\»om— 
pound 
No. 




• Herbicidal activity 


Phytotoxicity 
against paddy 
rice 


g/a 


Barnyard Broad- Umbrella Arrow- 


3 


25 

12.3 


5 5 5 5 
A 5 5 " 5 




10 


25 

12.5 


5 5 5 5 
«; 5 5 5 


. — 


11 


25 

12.5 


5 S 5 5 

c s 5 
o 3 3 — * 


+ 


14 


25 

12.5 


5 5 5 5 

4-3 3 3 -» 


+ 


15 


25 

12.5 


5 5 5 5 

e: q 5 5 


+ 
+ 


19 


25 

12.5 


5 5 5 5 
c q *» 5 

3 3 3 3 




22 


25 

12.5 


5 5 5 5 
A K 5 5 


— 


27 


25 

12. D 


5 5 5 5 
5 5 5 

3 3 -* - -» 


+ 


29 


25 

12.5 


5 5 5 5 
5 5 5 5 


— 


31 


50 
25 


5 5 5 5 
5 5 5 5 




33 


50 
25 


5 5 * 5 5 
5 5 5 5 


+ 
+ 


34 


25 
12.5 


5 5 5 5 
• .5 5 5 5 


+ 


35 


25 

12.5 


5 5 5 5 
' 5 5 5 5 
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Com- 
pound 
No. 


Dosage 


Herbicidal activity 




g/a 


Barnyard Broad- Umbrella Arrow- 
grass leaf(l) sedge (2) head 


Phy t o toxi c i t y 
against paddy 
rice 


39 


25 

12.5 
6 25 


3 5 5 3 
2.5 5 5 2 
2 5 5 2 




45 


25 

12.5 
6.25 


5 5 5 4.5 . 

5 5 5 4 
2 5 5 3 


— 


46 


25 

12.5 
6. 25 


5 5 5 5 
5 5 5 5 
5 5 5 4.5 


— 


47 


25 

12.5 

— 6.-25 - 


5 5 5 5 
5 5 5 5 
5 5 5 5 


++ 
+ 


49 


25 

12.5 
6.25 


3 5 5 3.5 
2 5 5 3 
2 5 5 2 


- 


51 


25 

12.5 
6.25* 


5 5 5 5 
4.5 5 5 4 
4 5 "5 3 


— 


52 


25 

12.5 
6 .25 


5 5 5 4 
4 5 .5.3 
3 5 5 2 


— 


54 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
3 5 5.4 


- 


57 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
4.5 5 5 5 


+ 


59 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 5 

• * 


++ 

+ 

+ 


60 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
.5 5 5 5 


+ 
+ 
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Com- 
pound 
No. 


Dosage 


Herbicidal activity 


Phy to toxi c i ty 
against paddy 
rice 


g/a 


Barnyard Broad- Umbrella Arrow- 
grass leaf(l) sedge (2) head 


65 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 5 


++ 
+ 


67 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 . 
5 5 5 5 


+ 


69 


25 
12.5 
6.25 


5 5 5 5 
5 5 5.5 
5 5 5 5 


+ . 


70 


25 

12.5 
6.25 


5 5 .5 5 
5 5 5 5 
5 5 5 5 




73 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
4.5 5 5 .5 


+ 


74 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 5 


+ 


75 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 5 


+ 


77 


25 

12.5 
6.25 


5 5-5 5 
2 4 4 3 
2 4 4 2 




81 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 5 


++ 


82 


25 

12.5 
6.25 


5 5 5 5 
5 5 5'5 
5 5 5 5 


++ 


83 


12.5 
6.25 


■» 5 5. 5 
5 5 5 5 
5 5 5 5 


+ 
+ 


Con- 
trol 
A 


25 

12.5 
6.25 


* 0 0 0 0 
0 0 0 0 
0 0 0 0 
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As seen in the results of Test examples 1 emd 2, the 
compounds of the present invention showed remarkable herbidical 
effect against the principal annual and perennial weeds in 
paddy fields in pre- and post emergence treatment. 

Furthermore , it was found that the compound of the 
present invention showed only little phytotoxicity in pre- and 
post transplantation treatment* 

Then the Test examples in field are shown as follows. 
Test Example 3: Pre-emergence soil surface treatment 

A fixed amount of field soil was filled in a round 
plastic case 8 cm across and 8 cm deep, and a fixed amount of 
seeds of crabgrass, foxtail, pigweed, buckwheat was sown 
followed by covering them with soil 0.5 to 1 cm thick. Then 
immediately a diluted solution of the compound of the present 
invention was applied to treat the whole surface of soil in 
case at a rate of 12.5 to 25 g of the compound of the present 
invention per are. 

After the treatment the cultivation was done in a 
greenhouse and the herbicidal activity was observed on the 20th 
day. The test was carried out on 2-replication system and 
each average value was sought. The judging standard of the I 
results is the same with Test Example 1. The test. results are 
shown in Table 5. I 
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Test Example 3: P re-emergence soil surface treatment' 



Com- • 
pound 
No. 


Dosage 
g/a 


Herbicidal Effect 


Foxtail Crabgrass Pigweed Buckwheat 


1 


25 

-12.5 


5 5 5 .5 ' 
•5 5 5 . 5 ' .. 


2 


25 

12.5 


'5 5 .. , 5 - 5 
4.5 4.5 5 5- . 


5 


25 

12.5 


5 5 5-5 

5 5 5 . . r 5 


• 8 


25 

12.5 


5 5 - 5 5 
5 . 5 5 5 


11 


25 

12.5 


5 5 .5 5 
5 .5 5 5 


12 


25 

12.5 


5 5 5 5 
5 .5 5 5 


• 13 


.25 ... 
12.5 


5 5 5 5 
5 5 5 5 


24 


25 

12.5 


-5— 5 5 5 
5 5 . . " 5 - - 5 


26 


25 

12.5 


5 5 .5 . 5 

'5 .5 5 5 


30 


25 

12.5 


5 5 ■ 5 5 
5.4-5- 5 5 . 


34 - 


25 

12.5 


5 5 -5 5 
5 5 " 5 5 


42 


25 

12.5 


4 - 4-5 ... . ;5 5 

3 3 5 5 


43 


25 

12.5 


4.5 5 5 5 
3 . 3 5 - 5 


44 


25 

12.5 


■ 4.5 5 5 5 
. 3 4 5 5 
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Herbicidal Effect 


Foxtail Crabgrass Pigweed Buckwheat 


60 


25 

12.5 


5 5 5 5 
4. 3 5 5 


62 


25 

12.5 


5 5 5 5 
5 5 5 5 


63 


'25 
12.5 


4 4.5 5-5 
3 4 5 5 


64 


25 

12.5 


.5 .5 5 5 
5 5 5 5 


68 


25 

12.5 


5 5 5 5 
5 5 5 5 


71 


25 

12.5 


5 5 5 5 
4 5 5 5 


72 


—25 

12.5 


4 5 5 5 
3- 5 5 5 


75 


25 

12.5 


4 -4 5 5 
3 3 5 5 


81 


25 

12.5 


4 5 5 5 

3 4.5 55- 


oo 


25 

12.5 


4 5 5 5 
3 4 5 5 


Con- 
trol 
A 


25 

12.5 


0 0 0 0 
0 0 0 0 


Con- 
trol 
B 


25 

12.5 


4 4.5 5 5 
2 3 5 5 



Control B 




- 37 



BNS Dade 3f 



Test Example 4 : Post-emergence treatment 0 1 0 4 4 fi 

A fixed amount* of field soil was filled in a round 
plastic case 8, cm across and 8 cm deep, and a fixed amount of 
seeds of foxtail (or crabgrass) , pigweed was sown. When they 
grew up to 3 to 4- leaf stage, a wettable powder containing the 
compound of the present invention was sprayed on the body of 
plants after diluting it at a rate of .12.5, 25 or 50 g of active 
ingredient per are* 

The test was conducted on 2-replicatiori system. Twenty 
days after the treatment the test results were observed on the 
same judging standard and the results are shown in Table 6. 
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Test Example 4: Post-emergence treatment 



Com- 
pound 
No. 


Dosage 
g/a 


Herbicidal effect 


1 

1 Com- 
pound 
No. 


Dosage 
g/a 


Herbicidal effect 


1 


foxtail 


pigweed 


foxtail 


pigweed 




1 


50 
25 

12.5 


5 
5 
4 


5 
5 
5 


24 


50 
25 

12.5 


5 

C 

3 

5 


5 
5 
5 




2 


50 
25 

12.5 


5 
5 

4.5 


5 
5 

5 


26 


50 
25 

12.5 


5 
5 
5 


5 
5 
5 




5 


50 
25 

12.5 


5 

5 

5 


5 
c 

5 


30 


50 
25 

12.5 


5 

4.5 

3.5 


5 
5 
5 


7 


50 
25 

12.5 


5 
5 

4 


5 
5 

5 


33 


50 
25 

12.5 


4 

2.5 
2 


.5 

4.5 
4 


11 


50 
25 

12.5 


5 
5 

3 


5 
c 

5 


35 


50 
25 

12.5 


5 
5 
5 


5 
5 
5 


12 


50 
25 

12.5 


5 
5 

5 


5 
5 

. 5 


Con- 
trol 
B 


50 
25 

12.5 


5 
3 
2 


5 
5 

4.5 


13 


50 
25 

12.5 


5 

5 ' 
5 


5 
5 
5 


Com- 
pound 
No. 


Dosage 


Herbicida 


1 effect 


g/a 


crabgrass 


pigweed 


16 


-j yj 

25 

12.5 


" 5 
4 

3.5 


5 
5 

5 • 


41 


50 
25 

12.5 


5 
4 
3 


5 
5 
5 


20 


50 
25 

12.5 


5 
4 
3 


5 
5 
5 


45 


50 
25 

12.5 


4 
3 
2 


5 
5 
5 


23 


50 
25 

12.5 


5 

4.5 
3.5 


5 

5 . 
5 


47 


50 
.25 
12.5 


5 
4 

3 


5 
5 
5 
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Com- 
pound 
No. 


Dosage " 


Herbicidal effect 


Com- 
pound 
No. 


Dosage 


Herbicic 




g/a 


srabgrass 


pigweed 


g/a 


crabgrass 


pigweed 


50 


50 
25 

12.5 


4 
3 
2 


5 
5 
5 


72 


50 
25 

12.5 


5 
4 

3 


5 
5 
5 


57 


50 
25 

12.5 


5 
3 

2.5 


5 
5 
5 


74 


50 
25 

12.5 


5 

• 3 
2 


5 
5 
5 


'59 


50 
25 

12.5 


c 

3.5 
2.5 


5 
5 
5 


76 


50 
25 

12.5 


5 
3 
2 


.5 
5 
5 


61 


50 
25 

12.5 


D 

3 
2 


•5 
5 
5 


82 


50 
25 

12.5 


5 
4 
3 


' 5 
5 
5 


- 65 


50 
25 

12.5 


3 
2 


.5 
5 


84 


50 
25 

12.5 


5 
3 

2. 


5 
5 
5 


68 


50 
25 

12.5 


5 
3 
2 


5 
5 
5 


85 


50 
25 

12.5 


5 
3 
2 


5 
5 

5 ■ 


71 


50 
25 

12.5 


5 
3 
2 


5 
5 
5 


Con- 
trol 
A 


50 
25 

12.5 


0 
0 
• 0 


0 

0 ' 
0 
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Test Example 5: Phytotoxicity against crops 

A fixed amount of field soil was filled in a plastic 
vessel sized 23 cm x 4 . 5 cm x 12. 5 cm and a fixed amount of 
seeds of soybean, cotton, corn, wheat, sunflower and rice was 
sown followed by 3-cm thick covering with soil. 

Then immediately a diluted solution of the compound 
of the present invention was sprayed on the soil surface with 
a small sprayer at the rate of 25 to 50 g of the compound of the 
present invention. 

After the treatment the crops were grown in a greenhouse 
and 20 days later the degree of phytotoxicity against each * 
crop was observed. The test was carried out on 2-replication 
system and each average value was sought. 

The judging standard of test results is the same with 
Test Example 2 and the results are shown in Table 7. 
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Table 7 



Test Example: Phytotoxicity 



Compound 
No. 


Dosage 


Phytotoxicity against crops 


g/a 


Soybean 


Cotton 


Corn Wheat Rice 


Sunflower 


1 


50 
25 


*— 




— — — 


— 


2 


50 
25 




+ 


_ — _ 




5 


50 
25 


- 


- 


_ _ _ 


- 


8 


50 
25 


— 


— 


- - - 


- 


11 - . 


50 












25 






-z " " 




12 


50 
25 










25 


50 
25 


• 




-T- — r — r- 
-: ~ . 




30 


50 
25 










Control 
B 


50 
25 




+ 


-r + - 




43 


5Q 
25 










60 


25 










62 


50 
25 










64 


50 
25 










68 


50 • 
25 
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Compound 


Dosage 


Phytotoxicity against crops 


No. 


g/a 


Soybean Cotton Com Wheat Rice Sunflower 


71 


50 
25 


- - - - - - 


72 


50 
25 


- - - - - _ 


75 


50 
25 


- — - - - - 


81 


50 
25 




Control 
A 


50 
25 





As obvious from the results of Test Examples 4 and 5, 
the compound of the present invention proves to show very good 
herbicidal activity both in pre-emergence and post-emergence 
treatments of main weeds in the field- On the other hand, it 
is clear from 'the results of Test Example 5 that the compound of 
the present invention has no phytotoxicity against crops and is 
a suitable herbicide for f use in farmlands. 
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WHAT WE CLAIM IS: 



1. A compound of the formula: 




(1) 



COOR. 




wherein Z is (CH.J I >?N- or (CH 0 ) I 



X " 
II 

C-NH- 



COOR, 



y ' — "4 

wherein R^ is lower alkyl, X and Y are 
oxygen or sulfur and n is an integer 
of 3" to 6; 

R^ is hydrogen or halogen; R2 is halogen; and R^ is hydrogen or 
- Cg-alkyl which may have lower alkoxy . 

2. A compound according to Claim 1 wherein Z is 
X 



N- 



(CH 2>n 1 



N- wherein n is 3 or 4, X and Y are oxygen or 



sulfur; is chloro or fluoro; R 2 is chloro or bromo; and IL^ is 
C 2 - Chalky 1. 



3. A compound according to Claim 1 wherein Z is 



(CH 2>» I 



X 

I 

"N-C-NH- 



wherein is C 0 - C--alkyl, n is 3 or 4 and 



N — COOR, 



X is oxygen or sulfur; R^ is chloro or fluoro; R^ is chloro or 
bromo; and R^ is - C^-alkyl- 



0104484 

4- The compound as claimed in Claim 2 having the 

formula: 

0 COOC-H-(i) 
II / 3 7 



II 

s 



5. The compound as claimed in Claim 2 having the 

formula: 

O COOC 3 H 7 (i) 



G>-p~ 

O F 



6. A herbicidal composition comprising 0.5 to 95% 
by weight of a compound of the formula: 




wherein 1^, R 2 , R 3 and Z are defined as in Claim 1 and 5 to 99.5% 
by weight of adjuvant is) . 



. 7. A herbicidal composition according to Claim G 
wherein Z is — ^ ' wherein n is 3 or 4, X and Y are 

(CH 2 ) n i y. 

- Y 
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oxygen or sulfur; is chloro or fluoro; R 2 is chloro or brorao; 

and R 3 is C 2 - C^-alkyl*. 



8. A herbicidal composition according to Claim 6 wherein 

Z is jf wherein X is oxygen or sulfur , R 4 is 

/ " N— C-NH- 



J 1 ^ 



*COOR 4 



C 2 - Chalky 1 and n is 3 or 4 ; is cholpro or fluoro; R 2 is 
chloro or bromo; and R 3 is C 2 - C 4 -alkyl. 

9. A method for killing weeds which comprises applying 
to weeds or the locus thereof a herbicidally effective amount 
of a compound of the formula: 

R. 




COOR 3 



wherein R^ R 3 and Z are defined as in Claim 1, 



10 . A* method according to Claim 9 wherein Z is 



(CH-,) I m— wherein n is 3 or 4, and X and Y are oxygen or 



*2'n 



' / 



' Y 



sulfur; R^ is chloro or fluoro? Rj is chloro or bromo; and is 



C 2 - C 4 -alkyl. 
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11. A method according to Claim 9 wherein Z is 
X 

. . II 

S N-C-NH- 

(CH 2 ) n I wherein R 4 is C 2 - Chalky 1, n is 3 or 4 , 

v N ~^-COOR 4 

and X is oxygen or sulfur; is chloro or fluoro; is chloro 

or brorao; and R 3 is C 2 - C 4 ~alkyl. 



12. A process for producing a compound of the formula: 

X R 

^COOR 3 

wherein R^ is hydrogen or halogen, Rj is halogen, R 3 is hydrogen 
or C x - Cg-alkyl which may have lower alkoxy, x and Y are 
oxygen or sulfur and n is an integer "of 3-6, which comprises 
cyclizing a compound of the formula: 

X 



X R.-^ 
II 1 7—A 



(CH 2 



\« coo 



C-OR. COORg. 
1 1 4 



wherein R^ f R 2 , R^ X, Y and n are defined as above, and R 4 is 
lower alkyl, by heating in an inert solvent, if necessary, -an the 
presence of an alkali. 
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13. A process for producing a compound of the formula: 




wherein R^, R 2' R 3 311(1 n 3X6 def * ned as skew©/ which comprises 
•reacting* a compound of the formula: 



^V" COOR- 
. O 3 



wherein R 1# R 2 , R 3 311(1 n are defined as above, with a phosphorus 
polysulfide. 

14 * A process for producing a compound of the formula: 



< Cn 2>n 1 




COOR. 



wherein R^, R^ R^r x and n 33:0 defined as above , and R 4 is lower 
alkyl, which comprises reacting a compound of the formula: 



< CT 2>n I 



N-H 



,N. 
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wherein R 4 arid n are defined as above, with a compound of the 
formula: 

R l 

XCN — ^^^-^ 

cooiu 



wherein R^ R 2 , R 3 and X are defined as above. 
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